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other, so that the connection member (64) and the actu- 
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and are rotatable together with each other. The con- 
necting mechanism includes a shaft (64a) provided on 
one of the connection member (64) and the actuation 
rod (31) and includes an axial hole (61b) provided on 
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Description 

Background of the invention 

1. Field of the Invention 

The present invention relates to a blade mounting 
device in a cutting tool such as a jig saw and a recipro- 
cating saw, and particularly to a blade mounting device 
having a holder mechanism which, is operable to fix a 
blade to a drive shaft of the tool and to permit removal 
of the blade from the drive shaft as an actuation rod is 
rotated. 

2. Description of the Prior Art 

U.S. Patent No. 5. 1 65, 1 73 discloses a blade mount- 
ing device as shown in FIG. 16 which corresponds to 
FIG. 5 of this patent. The blade mounting device 
includes a tubular drive shaft 103 having a female 
thread formed on its inner peripheral surface. A lock 
screw or actuation rod 128 is in engagement with the 
female thread of the drive shaft 103, so that a blade B 
can be held in position or can be released by rotating 
the actuation rod 128 to move the same toward and 
away from the head of the blade B. The actuation rod 
128 has an extension 129 having a semi-circular config- 
uration in section and extending upwardly. An operation 
rod or connecting rod 130 having a semi-circular config- 
uration in section similar to the sectional configuration of 
the extension 129 is inserted into the drive shaft 103 
with its flat side surface slidably contacting the flat side 
surface of the extension 129. (The connecting rod 130 is 
not threadably engaged with the inner wall of the drive 
shaft 103.) An operation knob 137 is connected to the 
upper portion of the connecting rod 130 via a clutch 
131 , so that the extension 129 or the actuation rod 128 
as well as the connecting rod 130 can be rotated when 
the operation knob 137 is rotated. 

However, with this conventional construction, the 
rotational force applied to the operation knob 137 is 
transmitted to the actuation rod 1 28 by rotating the con- 
necting rod 1 30 together with the extension 1 29 with the 
flat side surfaces of the connecting rod 130 and the 
extension 129 contacting each other. Since the con- 
necting rod 130 and the extension 129 are inserted into 
the driving shaft 103 having a diameter which cannot be 
unduly increased in a viewpoint of design, they may not 
have a diameter which provides a sufficient strength. 
For this reason, when the operation knob 137 is rotated, 
the operation rod 130 or the extension 129 tends to be 
resiliently deformed and distorted. Otherwise, the oper- 
ation rod 130 and the extension 129 may slide to be dis- 
placed from each other in the diametrical direction. 
When such distortion or displacement has been 
caused, the operational rod 130 or the extension 129 is 
pressed on the inner peripheral surface of the drive 
shaft 103, so that a resistance force against the rotation 
of the operational rod . 130 or the extension 129 is pro- 



duced to reduce the rotational force to be transmitted. 
Therefore, the rotational force transmitted to the exten- 
sion 129 becomes unstable, and consequently, the 
blade B cannot be reliably fixed in position. 

5 

Summar y of the Invention 

It is, accordingly, an object of the present invention 
to provide a blade mounting device which is operable to 
10 reliably fix a blade in position. 

It is another object of the present invention to pro- 
vide a blade mounting device which is operable to relia- 
bly transmit the rotational force of an operation knob to 
an actuation rod for actuation of a blade holder mecha- 
75 nism. 

It is a further object of the present invention to pro- 
vide a blade mounting device in which the rotation of a 
connecting member connected to an operation knob is 
transmitted to an actuation rod for actuation of a blade 
20 holder mechanism without causing distortion of the con- 
necting member and the actuation knob and without 
causing displacement from each other in the diametrical 
direction. 

According to the present invention, there is pro- 
25 vided a blade mounting device for mounting a Wade on 
a drive shaft of a cutting tool which is moved in a prede- 
termined motion for a cutting operation, comprising: 

an operation knob mounted on a body of the cut- 
ting tool and adapted to be rotated by an operator; 
30 an actuation rod mounted on the drive shaft, the 

actuation rod being movable with the drive shaft and 
being rotatable relative to the drive shaft; 

a holder device mounted on the drive shaft for 
holding and releasing the blade in response to the rota- 
35 tion of the actuation rod relative to the drive shaft; 

a connection member rotatable with the opera- 
tion knob and disposed on the same axis as the actua- 
tion rod; and 

a connecting mechanism for connecting the con- 
40 nection member and the actuation rod to each other, so 
that the connection member and the actuation rod are 
axially movable relative to each other and are rotatable 
together with each other; 

the connecting mechanism including a shaft pro- 
45 vided on one of the connection member and the actua- 
tion rod and including an axial hole provided on the 
other for receiving the shaft 

With this construction, a part of the connection 
member or the actuation rod having the shaft or the 
so axial hole may have a rigidity greater than the conven- 
tional connecting portions having a semi-circular config- 
uration in section and may not cause displacement in 
the diametrical direction. In addition, the rotational 
torque applied to the operation knob is transmitted to 
55 the actuation rod without causing loss of torque, so that 
the blade can be reliably held in position by a greater 
force. 
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The invention will become more fully apparent from 
the claims and the description as it proceeds in connec- 
tion with the drawings. 

Brief Description of the Drawings 5 

FIG. 1 is a view, with a part broken way, of a front 

portion of a jig saw incorporating a blade mounting 

device according to a first embodiment of the 

present invention; 10 

FIG. 2 is a vertical sectional view of a lower part the 

blade mounting device shown in FIG. 1 ; 

FIG. 3 is a bottom view of FIG. 2 as viewed in the 

direction indicated by an arrow III in FIG. 2; 

FIG. 4 is a vertical sectional view of the blade is 

mounting device in a state where a drive shaft is in 

its upper stroke end; 

FIG. 5 is a plan view of an operation knob of the 
blade mounting device with the operation knob 
positioned within a recess formed in a grip portion 20 
of a body of the jig saw; 

FIGS. 6(A) and 6(B) are views showing different 
operations of the operation knob; 
FIG. 7 is a view similar to FIG. 1 but showing a jig 
saw incorporating a blade mounting device accord- 25 
ing to a second embodiment of the present inven- 
tion; 

FIG. 8 is a plan view of an operation knob of the 
blade mounting device shown in FIG. 7 with the 
operation knob positioned within a recess formed in 30 
a grip portion of a body of the jig saw; 
FIG. 9 is a sectional view of an operation device of 
the blade mounting device shown in FIG. 7; 
FIG. 10 is a view, with a part broken away, of a jig 
saw incorporating a blade mounting device accord- 35 
ing to a third embodiment of the present invention; 
FIG. 1 1 is a sectional view of the essential parts of 
the blade mounting device shown in FIG. 10; 
FIG. 12 is a sectional view taken along line XII-XII in 

FIG. 11; 40 
FIG. 13 is a horizontal sectional view of an opera- 
tion knob of the blade mounting device shown in 
FIG. 1 1 in a retracted position; 
FIG. 14 is a view similar to FIG. 13 but showing the 
operation knob in an operational position; 45 
FIG. 15 is a view similar to FIG. 13 but showing the 
operation knob in an intermediate position; and 
FIG. 1 6 is a vertical sectional view of a conventional 
blade mounting device. 

so 

Detailed Description of the Preferred E mbodiments 

A first embodiment of the present invention will now 
be described with reference to FIGS. 1 to 9. 

Referring to FIG. 1 , there is shown a front portion of 55 
a jig saw 1 incorporating a blade mounting device 1 1 of 
the present invention. 

The jig saw 1 has a body including a housing 2 in 
which a motor having an output shaft 3 and serving as a 



drive source is accommodated. The rotation of the 
motor is converted into a vertical reciprocal movement 
of a drive shaft 21 by means of a motion conversion 
mechanism 4 including a crank plate 3a, a guide roller 
3b and a guide rail 3c, etc. The drive shaft 21 is sup- 
ported within a front portion (left side in FIG. 1) of the 
housing 2 by means of bearings 2a and 2b, so that the 
drive shaft 21 is vertically reciprocally moved by the 
motion conversion mechanism 4. A grip portion 2d is 
formed on the top (front upper portion) of the housing 2 
and is so configured as to be easily grasped by an oper- 
ator. During a cutting operation, the operator grasps the 
grip portion 2d with his one hand and holds the rear side 
of the housing 2 with his other hand. Thus, the jig saw 1 
of this embodiment is intended to be grasped with both 
hands of the operator. 

As shown in FIG. 4, the blade mounting device 11 
generally includes the drive shaft 21 as described 
above, an actuation rod 31 inserted into an axial hole 
21a of the drive shaft 21 , a clamp device 4 for clamping 
a blade B, and an operation mechanism 5 which serves 
to open and close the clamp device 4. 

As shown in FIG. 2 f the drive shaft 21 includes an 
axial hole 21a having a left hand female thread 21c. The 
actuation rod 31 has a lower portion having a left hand 
male thread 31a and a right hand male thread 31b 
formed in series in the downward direction on its outer 
surface. The left hand male thread 31a is in engage- 
ment with the left hand female thread 21c, so that the 
actuation rod 31 is movable relative to the drive shaft 21 
in the axial direction when the actuation rod 31 is 
rotated. The actuation rod 31 has an upper end which 
extends upwardly of the drive shaft 21 and which is 
positioned above the bearing 2a. A hexagon nut 32 is 
fixedly mounted on the upper end of the actuation rod 
31. 

The actuation rod 31 cooperates with the clamp 
device 4 which will now be explained with reference to 
FIGS. 2 and 3. The clamp device 4 includes a clamping 
claw 41 and a cap 51 . The clamping claw 41 is inserted 
into the cap 51 and has a tubular portion 41 a and a pair 
of claws 41b, so that the clamping claw 41 has a fork- 
like configuration. The cap 51 has an upper tubular por- 
tion 51a which is inserted into the lower end of the drive 
shaft 21 and is secured thereto. The tubular portion 41a 
of the clamping claw 41 is axially movaWy received 
within the tubular portion 51a. The tubular part 41a has 
a right hand female thread 41c which is famed in its 
upper part and is in engagement with the right hand 
male thread 31b of the actuation rod 31, so that the 
clamping claw 41 is connected to the lower end of the 
actuation rod 31. Each of the claws 41b has an outer 
surface 41 e inclined outwardly in the downward direc- 
tion. The cap 51 has a tubular portion 51b which has a 
square configuration in section and has two pairs of 
confronting inner walls 51c and 51d. The pair of the 
inner walls 51c are inclined at the same angle as the 
outer surfaces 41 e of the claws 41b. so that the outer 
surfaces 41 e slidably contact the inner walls 51c. Each 
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of the claws 41b has both lateral surfaces which extend 
vertically and which slidabiy contact the pair of the inner 
walls 51d of the tubular portion 51b, so that the inner 
walls 51d serve to guide the claws 41b when the daws 
41 b are moved to be opened and closed (in the left and 
right directions in FIG. 3). The inner walls 51d also 
serve to prevent the claws 41b from rotation. 

With the clamp device 4 thus constructed, when the 
actuation rod 31 is rotated in the right hand direction, 
the actuation rod 31 is moved to retract upwardly by the 
anti-screwing action of the left hand male thread 31a 
relative to the left hand female thread 21c, so that the 
clamping claw 41 is moved upwardly together with the 
actuation rod 31. Since the clamping claw 41 is pre- 
vented from rotation, the right hand male thread 31b of 
the actuation rod 31 is screwed downwardly into the 
right hand female thread 41c of the clamping claw 41, 
so that the clamping claw 41 is moved upwardly also rel- 
ative to the actuation rod 31. As the result, the clamping 
claw 41 is moved upwardly by the sum of the distance of 
movement of the actuation rod 31 relative to the drive 
shaft 31 and the distance of movement of the clamping 
claw 41 itself relative to the actuation rod 31 . Therefore, 
the clarrping claw 41 is moved upwardly by a greater 
distance through a slight rotation of the actuation rod 
31. As the clamping claw 41 is moved upwardly, the 
claws 41b are gradually moved toward each other 
through cooperation between the inclined outer sur- 
faces 41 e of the claws 41b and the inclined inner sur- 
face 51c of the cap 51 . so that the head of the blade B 
inserted between the claws 41b is clamped and is fixed 
in position. 

On the other hand, when the actuation rod 31 is 
rotated in the left hand direction, the left hand male 
thread 31a is screwed into the left hand female thread 
21c, so that the actuation rod 31 is moved downwardly 
relative to the drive shaft 21. The clamping claw 41 is 
then moved downwardly together with the actuation rod 
3 1 . At the same time, the right hand male thread 3 1 b of 
the actuation rod 31 acts on the right hand female 
thread 41c in an anti-screwing manner, so that the 
clamping claw 41 is moved downwardly also relative to 
the actuation rod 31 . As the result the clamping claw 41 
is moved downwardly by the sum of the distance of 
movement of the actuation rod 31 due to the screwing 
action of the left hand male thread 31a into the left hand 
female thread 21c and the distance of movement of the 
clamping claw 41 itself relative to the actuation rod 31 
due to the anti-screwing action of the right hand male 
thread 31b relative to the right hand female thread 41c. 
Therefore, the clamping daw 41 is moved downwardly 
by a greater distance through a slight rotation of the 
actuation rod 31. When the clamping claw 41 is thus 
moved downwardly, the claws 41b become free from the 
inclined inner surface 51c of the cap 51 and are resil- 
iency moved away from each other, so that the clamping 
claw 41 is opened. Then, the blade B can be removed 
from the clamping claw 41 . 



The operation mechanism 5 for the clamping mech- 
anism 4 will now be explained. As described previously, 
the grip portion 2d is formed on the top of the housing 2 
and is so configured as to be easily grasped by the 

5 operator. A substantially drcular recess 2c is formed in 
substantially the center of the upper surface of the grip 
portion 2d. An operation knob 60 having a substantially 
semi-circular configuration is disposed within the circu- 
lar recess 2c. The operation knob 60 is vertically pivot- 

10 ally connected to an upper end of a support member 61 
via a pivot pin 62 through which a pushing plate 63 
adapted for pushing out the operation knob 60 from the 
circular recess 2c and having a substantially semi-circu- 
lar configuration is also vertically pivotally supported. 

15 The pushing plate 63 and the operation knob 61 both in 
their horizontal position shown in FIG. 4 substantially 
close the drcular recess 2c. A projection 60b having a 
substantially triangular configuration in section is 
formed on the circumferential surface of the operation 

20 knob 60. The diameter of the operation knob 60 or the 
diameter of the circular recess 2c is determined such 
that the projection 60b is pressed on the circumferential 
wall of the circular recess 2c to provide an appropriate 
frictional force when the drcular recess 2c is closed as 

2 5 described above. 

An engaging recess 60a is formed on the lower sur- 
face of the operation knob 60 and is adapted to receive 
a corresponding engaging protrusion 63a formed on the 
pushing plate 63. When a part of the pushing plate 63 

30 on the opposite side of the engaging protrusion 63a is 
pushed downwardly, the engaging protrusion 63a 
engages the operation knob 60 to pivot the operation 
knob 60 upwardly, so that the peripheral portion of the 
operation knob 60 is raised from the circular recess 2c 

35 as shown in FIG. 6(A). The operator then grasps the 
peripheral portion of the operation knob 60 with his 
hand to pivot the operation knob 60 further upwardly, so 
that the operation knob 60 consequently reaches an 
upstanding position for rotation by the operator as 

40 shown in FIG. 6(B). 

The support member 61 has a cylindrical support 
portion 61a on its lower side. The support portion 61 a is 
rotatabiy supported by the housing 2 at the bottom of 
the circular recess 2c, so that the support member 61 

45 rotates with the operation knob 60 when the operation 
knob 60 in the upstanding position is rotated by the 
operator. The cylindrical support portion 61a has a hex- 
agon hole 61b formed therein for receiving a corre- 
sponding hexagonal shaft portion 64a of a connection 

so sleeve 64. Thus, the connection sleeve 64 is connected 
to the support member 61 such that the connection 
sleeve 64 is prevented from rotation relative to the sup- 
port member 61 but is rotatable with the support mem- 
ber 61 when the operation knob 60 is rotated. Here, the 

55 connection sleeve 64 is held in position in the axial 
direction between the support member 61 and the bear- 
ing 2a. 

A hexagon hole 64b corresponding to the hexagon 
nut 32 mounted on the upper end of the actuation rod 31 
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is formed in the connecting sleeve 64 throughout its 
length for receiving the hexagon nut 32, so that the actu- 
ation rod 31 is prevented from rotation relative to the 
connection sleeve 64 but is movable in the axial direc- 
tion relative to the connection sleeve 64. Thus, the actu- 
ation rod 31 is rotated with the connection sleeve 64 
when the operation knob 60 is rotated. However, the 
actuation rod 31 is movable in the axial direction inde- 
pendently of the rotation of the connection sleeve 64 or 
the operation knob 60, so that the actuation rod 31 is 
reciprocally moved with the drive shaft 21. FIGS. 1 and 
4 show the states where the hexagon nut 32 as well as 
the drive shaft 21 is at its lower stroke end and its upper 
stroke end, respectively, and where the blade B has 
been moved downwardly and upwardly, respectively. At 
the lower stroke end and the upper stroke end shown in 
FIGS. 1 and 4, the hexagon nut 32 is positioned in the 
lower end of the connection sleeve 64 and in the upper 
end of the same, respectively. Between the inner wall of 
the hexagon hole 61b of the support member 61 and 
between the inner wall of the hexagon hole 64b and the 
hexagon nut 32, suitable gaps are provided, respec- 
tively, so that the deflection of the axis of the drive shaft 
21 during the reciprocal movement can be absorbed by 
these gaps. As shown in FIG. 4, the upper portion of the 
drive shaft 21 enters the connection sleeve 64 when the 
drive shaft 21 is moved to its upper stroke end. 

With the blade mounting device 11 thus con- 
structed, when the operator pushes the pushing plate 
63 into the circular recess 2c. the operation knob 60 is 
pivoted upwardly, so that the peripheral part of the oper- 
ation knob 60 is raised from the circular recess 2c (see 
FIG. 6(A)). The operator then pulls the operation knob 

60 upwardly away from the pushing plate 63 to the 
upstanding position (see FIG. 6(B)). With the operation 
knob 60 in the upstanding position, the operator rotates 
the operation knob 60 in the right hand direction, so that 
the operation rod 31 is rotated together with the opera- 
tion knob 60 via the support member 61 and the con- 
nection sleeve 64. The clamping claw 41 of the 
clamping device 4 is therefore closed as described 
above and the blade B is fixed in position. When the 
operator rotates the operation knob 60 in the left hand 
direction, the rotation of the operation knob 60 is trans- 
mitted to the actuation rod 31 via the support member 

61 and the connection sleeve 64, so that the clamping 
claw 41 is opened to permit removal of the Wade B. 

Thus, with this embodiment transmission of rota- 
tional torque between the connection sleeve 64 and the 
actuation rod 31 is performed through the connecting 
means which includes the hexagon hole 64b of the con- 
nection sleeve 64 and the hexagon nut 32 inserted 
thereto. This connecting means is quite different from 
the conventional connecting means including the rod 
130 and the extension 129 which are semi-circular in 
section and which have the flat surfaces extending in 
the diametrical direction and contacting each other as 
explained with reference to FIG. 16. Since the connect- 
ing sleeve 64 having the hexagonal hole 64b as well as 



the actuation rod 31 having the hexagon nut 32 may 
have a greater rigidity against distortion compared with 
the conventional semi-circular rod 130 or the extension 
129, the rotation of the operation knob 60 is reliably 

5 transmitted to the actuation rod 31 without causing loss 
of torque even if the operation knob 60 is rotated by a 
greater force. Therefore, the blade B can be reliably 
fixed in position by a greater force. In addition, by virtue 
of the greater rigidness against distortion, the operation 

10 knob 60 is no longer rotatable after the blade B has 
been completely fixed by the clamping claw 41 . In con- 
. trast, with the conventional construction, since the rod 
130 and the extension 129 are liable to be distorted, the 
operation knob 137 may be further rotated after the 

75 blade B has been fixed in position. Thus, with the con- 
struction of this embodiment the operator can distinctly 
recognize that the blade B has been completely fixed, 
so that the blade mounting device 1 1 of this embodi- 
ment exhibits an excellent operation feeling. 

20 In addition, with this embodiment, the circular 
recess 2c is formed in the grip portion 2d of the front 
and upper side of the housing 2 and is adapted for 
receiving the operation knob 60. The operation knob 60 
is vertically pivotable between the horizontal position or 

25 a retracted position for closing the circular recess 2c 
and the upstanding position or an operational position . 
In the retracted position, the entire operation knob 60 is 
within the circular recess 2c, and in this position, the 
projection 60b appropriately contacts the peripheral wall 

30 of the circular recess 2c for holding the operation knob 
60 in position. Therefore, the operation knob 60 is relia- 
bly held within the circular recess 2c while it is pre- 
vented from pivotal movement. This may reliably 
prevent the operation knob 60 from being accidentally 

35 operated during the cutting operation with the grip por- 
tion 2d grasped by the operator, so that the mounting 
state of the blade B can be reliably maintained. 

Further, since the operation knob 60 can be easily 
moved to the upstanding position or the operational 

40 position after the pushing plate 63 has been pushed to 
rise the peripheral portion of the operation knob 60, the 
operation knob 60 can be easily prepared for the rota- 
tional operation without performing troublesome opera- 
tions, so that this embodiment is excellent in operability. 

45 Additionally, when the entire operation knob 60 is within 
the circular recess 2c, the operation knob 60 and the 
pushing plate 63 extend horizontally, so that their upper 
surfaces are positioned substantially flush with the 
upper surface of the grip portion 2d. The operation 

so mechanism 5 is therefore excellent in a viewpoint of 
design. 

The above embodiment may be variously modified. 
For example, the support member 61 may be formed 
integrally with the connection sleeve 64. The hexagonal 
55 shaft portion 64a of the connection sleeve 64 and its 
corresponding hexagon hole 61b of the cylindrical por- 
tion of the support member 61 as well as the hexagon 
hole 64b of the connection sleeve 64 and its corre- 
sponding hexagon nut 32 may have any other polygonal 
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configuration such as square and triangle. Otherwise, 
the configuration may be elliptic or other non-circular 
configuration such as a gear-like configuration which is 
usually used in a spline or a serration connection mech- 
anism. Thus, any configurations may be incorporated 
for connecting these two members if such configura- 
tions permit these two members to rotate together and 
to permit movement in the axial direction relative to 
each other. 

Although not shown in the drawings, the hexagon 
nut 32 and the hexagon hole 64b may be replaced by 
each other. Thus, the hexagon nut 32 may be mounted 
on the support member 61 while the hexagon hole 64b 
is formed in the actuation rod 31 . With this arrangement, 
the same operation and effect as the above embodi- 
ment can be attained. 

Although with the clamp device 4 of this embodi- 
ment, the blade B is released and fixed to open and 
close the clamping claw 41 through rotation of the actu- 
ation rod 31, any other kind of clamp device may be 
used for cooperation with the operation mechanism 5 if 
the device is operated through rotation of the actuation 
rod 31. For example, the clamp device 4 may include a 
lock screw which is moved toward and away from the 
blade B for pressing and releasing the blade B through 
rotation of the actuation rod 31 as in the conventional 
clamp device described previously with reference to 
FIG. 16. 

A second embodiment of the present invention will 
now be explained with reference to FIGS. 7 to 9. This 
embodiment is a modification of the first embodiment 
and is different from the first embodiment In the opera- 
tion device 6. Like members are given the same refer- 
ence numerals and their description will not be 
repeated. 

The operation device 6 of this embodiment includes 
an operation knob 70 having a cylindrical portion 70a. 
The cylindrical portion 70a has a closed top and 
includes an outwardly extending flange portion 70c 
formed in the middle position in the vertical direction. 
Six operation fins 70b are formed on the flange portion 
70c and extend in the radial direction of the cylindrical 
portion 70a. The operation fins 70b are equally spaced 
from each other in the circumferential direction. A hexa- 
gon hole 70d is formed axially in the cylindrical portion 
70a. The cylindrical portion 70a, the flange portion 70c 
and the operation fins 70b are formed integrally with 
each other. The lower half of the cylindrical portion 70a 
below the flange portion 70c is inserted into a part of the 
housing 2 forming the bottom of the circular recess 2c. 
so that the operation knob 70 is vertically slidable and 
axially movable relative to the housing 2. 

As shown in FIG. 7, the operation knob 70 is moved 
downwardly until the flange portion 70c abuts on the 
bottom, so that the entire operation knob 70 is posi- 
tioned within the circular recess 2c. In this state, the 
upper end of the cylindrical portion 70a and the upper 
ends of the operation fins 70b are positioned substan- 
tially flush with the upper surface of the grip portion 2d. 



The cylindrical portion 70a has a stopper edge 70e 
formed on its lower end and extending radially out- 
wardly, so that the operation knob 70 can be moved 
upwardly and raised from the circular recess 2a until the 

5 stopper edge 70e abuts on the lower surface of the part 
of the housing 2 forming the bottom of the circular 
recess 2c. In this raised position, the flange portion 70c 
closes the interior of the circular recess 2c. Thus, with 
this embodiment, the operator can take the operation 

70 knob 70 out from the circular recess 2c with his each fin- 
ger inserted between two adjacent operation fins 70b to 
grasp the cylindrical portion 70a. With the operation 
knob 70 thus taken out from the circular recess 2c, the 
operator rotates the operation knob 70 by engaging his 

15 fingers with the operation fins 70b, so that the operation 
knob 70 can be rotated with an excellent operation feel- 
ing. When the operation knob 70 is not to be operated, 
the operator pushes the operation knob 70 into the cir- 
cular recess 2c, so that the operation knob 70 is posi- 

20 tioned within the circular recess 2c in a manner not 
extending upwardly beyond the upper surface of the grip 
portion 2d. 

A connection sleeve 71 has a hexagon shaft portion 
71a having a configuration corresponding to the config- 

25 uration of the hexagon hole 70d of the cylindrical portion 
70a, and the hexagon shaft portion 71a is axially mova- 
bly inserted into the hexagon hole 70d. A stopper flange 
71b is formed on the middle portion of the connection 
sleeve 7 in the vertical direction. The stopper flange 71b 

30 normally abuts on a rib 2e formed on the housing 2. 
while the lower end of the connection sleeve 71 is in 
abutment on the upper bearing 2a, so that the connec- 
tion sleeve 71 is prevented from moving in the vertical 
direction. 

35 The connection sleeve 71 has a hexagon hole 71c 
formed therein. The hexagon hole 71c receives the hex- 
agon nut 32 of the actuation rod 31 in the same manner 
as the first embodiment 

The blade mounting device 1 1 having the operation 

40 device 6 of this second embodiment as described above 
also ensures the sufficient rigidity against distortion 
between the operation knob 70 and the connection 
sleeve 71 and between the connection sleeve 71 and 
the actuation rod 31, and the operational force is effec- 

45 tively transmitted to the actuation rod 31 . Therefore, the 
blade B can be reliably fixed by rotating the operation 
knob 70 by a greater force. 

Even if the operation knob 70 remains in the raised 
position, the operation knob 70 is naturally forced to 

so move downwardly when the operator grasps the grip 
portion 2d for the cutting operation. Therefore, the oper- 
ation knob 70 is prevented from remaining in the raised 
position, and the operation knob 70 is reliably prevented 
from being accidentally operated. 

55 A third embodiment of the present invention will 
now be explained with reference to FIGS. 1 0 to 1 5. FIG. 
10 shows a jig saw 201 incorporating a blade mounting 
device 21 1 according to the third embodiment. The con- 
struction of the jig saw 201 is substantially the same as 
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the jig saw 1 of the first embodiment except the con- 
struction of the Wade mounting device 21 1 . The jig saw 
201 of this embodiment includes a body 202 in which a 
motor (not shown) as a drive source is disposed. The 
rotation of the motor is converted into a vertical recipro- s 
cal movement of a drive shaft 221 by a motion conver- 
sion mechanism which is disposed within a front 
housing 202a of the body 202 and which is similar to the 
motion conversion mechanism of the first embodiment 
The body 202 includes a substantially D-shaped handle 
203. A trigger switch 203a is mounted on the lower por- 
tion of the handle 203 for starting and stopping the 
motor. 

The blade mounting device 21 1 of this embodiment 
is disposed on the front side of the jig saw 201 and gen- 
erally includes the drive shaft 221 described above, an 
actuation rod 231 , a clamp device 204 and an operation 
knob 205. The actuation rod 231 has a male thread part 
(not shown) which is in engagement with a female 
thread part formed on an inner wail of an axial hole (not 
shown) of the drive shaft 221 , so that the actuation rod 

231 is moved vertically relative to the actuation rod 231 
when it is rotated. The clamp device 204 has a clamping 
claw (not shown) which is similar to the clamp device of 
the first embodiment and is closed and opened for fixing 
and releasing a blade as the actuation rod 231 is moved 
vertically. The operation knob 205 is operable by the 
operator to rotate the actuation rod 231 . 

A hexagon shaft portion 231a is formed on the 
upper end of the actuation rod 231 . A connection sleeve 

232 includes a hexagon hole 232 formed therein. The 
hexagon hole 232a has a configuration corresponding 
to the hexagon shaft portion 231a of the actuation rod 
231 for receiving the same, so that the actuation rod 
231 is rotated with the connection sleeve 232 and is 
moved vertically relative to the connection sleeve 232 
when the connection sleeve 232 is rotated. The connec- 
tion sleeve 232 is positioned between an upper bearing 
221a and a support portion 210 of a front end of a han- 
dle housing 203 which forms the handle 203. so that the 
connection sleeve 232 is prevented from vertical move- 
ment. 

A connecting rod 233 has a lower end having a hex- 
agon shaft portion 233a which is inserted into the upper 
side of the hexagon hole 232a of the connection sleeve 

232. so that the actuation rod 231 as well as the con- 
nection sleeve 232 is rotated with the connection rod 

233 when the connection rod 233 is rotated. 
The support member 210 has a cylindrical support 

portion 210a for rotatably receiving the connecting rod 

233. The connecting rod 233 has a hexagon shaft por- 
tion 233b formed on its upper end which extends 
upwardly from the cylindrical support portion 210a. By 
means of the hexagon shaft portion 233b, the connect- 
ing rod 233 is connected to the operation knob 205 for 
rotation therewith, and for disconnection therefrom as 
will be explained later. 

As shown in FIGS. 11 and 12, the operation knob 
205 has a substantially semi-cylindrical configuration 



and has an outer surface which is smoothly connected 
to the upper surface of the handle housing 203 posi- 
tioned adjacent the operation knob 205 when the oper- 
ation knob 205 is in a retracted position shown by solid 
lines in FIG. 11. Thus, the operation knob 205 forms a 
curved front part of the body 202 positioned forwardly of 
the handle 203. 

A recess 205a is formed in the lower portion of the 
operation knob 205 for receiving the cylindrical portion 
210a. As shown in FIG. 1 2, the width of the recess 205a 
is substantially the same as the diameter of the cylindri- 
cal portion 210a. so that the cylindrical portion 201a is 
inserted into the recess 205a without producing rattling 
in the widthwise direction (right and left directions in 
FIG. 1 2). The cylindrical portion 201 a includes a circum- 
ferential recess 210b on its lower side. A flange portion 
205b of the operation knob 205 is in engagement with 
the circumferential recess 210b. The flange portion 
205b is formed along the open bottom of the operation 
knob 205 and extends inwardly of the same. Therefore, 
the operation knob 205 is supported on the support 
member 210 such that the operation knob 205 is pre- 
vented from movement in the vertical direction but is sli- 
dably movable in the forward and rearward directions 
(right and left directions in FIG. 1 1). In addition, by virtue 
of the cylindrical configuration of the cylindrical support 
portion 210a. the operation knob 205 is rotatable 
around the cylindrical support portion 210a. 

A connection plate 206 is mounted within the upper 
side of the recess 205a of the operation knob 205 and 
extends along the upper surface of the recess 205a. 
The connection plate 206a has both lateral sides 
inserted into lateral recesses 205c which are formed in 
the operation knob 205. The connection plate 206 has a 
rear portion which in turn has a projection 206 extend- 
ing upwardly therefrom for engaging the corresponding 
recess formed in the operation knob 205 as shown in 
FIG. 1 1 . so that the connection ptate 206 is held in posi- 
tion relative to the operation knob 205. 

As shown in FIGS. 13 to 15, the connection plate 
206 has a central opening for receiving the hexagon 
shaft portion 233b of the connection rod 233. The open- 
ing is elongated in the forward and rearward directions 
and includes a front half 206a and a rear half 206c hav- 
ing different width from each other. More specifically, the 
front half 206a has a width slightly greater than the 
diameter of a circumscribed circle of the hexagon shaft 
portion 233b, while the rear half 206c has a width sub- 
stantially equal to the diameter of an inscribed circle of 
the hexagon shaft portion 233b. 

With the construction of the connection plate 206 
as described above, when the operation knob 205 is 
moved forwardly from a retracted position shown in FIG. 
13 to an operational position shown in FIG. 14, the hex- 
agon shaft portion 233b enters the rear half 206c of the 
opening, so that the connection rod 233 is rotatable with 
the operation knob 205. Thus, when the operation knob 
205 is rotated, the connection rod 233 is rotated with the 
operation knob 205. and the actuation rod 203 is in turn 
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rotated to open and dose the clamping claw of the 
clamping device 204 for fixing and releasing the blade. 

When the operator moves the operation knob 205 
rearwardly from the operational position by a distance 
substantially half the length of the opening to reach a 
middle position where the hexagon shaft portion 233b 
enters the front half 206a to some extent, the hexagon 
shaft portion 233b is rotatable relative to the operation 
knob 205, so that the operation knob 205 and the con- 
nection rod 233 are disconnected from each other. In 
this middle position, the operation knob 205 is rotatable 
around the connection rod 233 without interference 
between the rear portion of the operation knob 205 and 
the handle housing 203b. Therefore, when the operator 
moves the operation knob 205 in this middle position 
after the blade has been fixedly mounted through rota- 
tion of the operation knob 205 in the operational posi- 
tion, the operation knob 205 can be rotated to an 
original rotational position where the longitudinal axis of 
the opening extends in the forward and rearward direc- 
tions, without causing rotation of the connection rod 233 
or with the fixing state of the blade maintained. 

After the operation knob 205 has been rotated to 
the original rotational position, the operator moves the 
operation knob 205 rearwardly to the retracted position 
where the rear end of the operation knob 205 abuts on 
a confronting wall part formed on the handle housing 
203b. 

In this retracted position, the operation knob 205 is 
no longer rotatable because the rear end of the opera- 
tion knob 205 abuts on the wail part of the handle hous- 
ing 203b. As shown in FIG. 11. a semi-circular recess 
205e is formed on the rear upper surface of the opera- 
tion knob 205 and includes a depression 205d. A semi- 
circular extension 203d corresponding to the semi-cir- 
cular recess 205e is formed on the wall part of the han- 
dle housing 203b confronting the operation knob 205. 
The extension 203d has a lower surface including an 
engaging projection 203c formed thereon. With this 
construction, when the operation knob 205 is moved to 
the retracted position, the extension 203d of the handle 
housing 203d is brought to engage the recess 205e of 
the operation knob 205, and at the same time therewith, 
the engaging projection 203c is brought to engage the 
depression 205d, so that the operation knob 205 is reli- 
ably held in the retracted position without causing rat- 
tling in the forward and rearward directions and in the 
rotational direction. 

The front half 206a and the rear half 206c of the 
opening is connected via a first oblique edge 206d on 
one side (upper side in FIG. 13) and via a second 
oblique edge 206e on the other side (lower side in FIG. 
13). The inclination angle of the first oblique edge 206d 
relative to the longitudinal axis of the opening or the lon- 
gitudinal axis of the operation knob 205 is greater than 
the inclination angle of the second oblique edge 206e. 
In addition, the positions of the first oblique edge 206d 
and the second oblique edge 206e are displaced from 
each other in the longitudinal direction of the opening. 



More specifically, the first oblique edge 206d is posi- 
tioned forwardly (leftwardly in FIG. 13) of the second 
oblique edge 206e. With this arrangement, when the 
operation knob 205 is moved from the retracted position 

5 . shown in FIG. 1 3 toward the operational position shown 
in FIG. 14 to reach the transient position between the 
front half 206a and the rear half 206c of the opening, the 
hexagon shaft portion 233b is moved into the rear half 
206c of the opening under the guide of the first oblique 

10 edge 206d and the second oblique edge 206e at differ- 
ent timings. Therefore, the operation knob 205 is natu- 
rally rotated to a suitable rotational position where the 
longitudinal axis of the opening extends in parallel to 
any two confronting sides of the hexagon shaft portion 

J5 233b, so that the hexagon shaft portion 233b positioned 
in any rotational position smoothly enters the front half 
206c of the opening. 

On the other hand, when the operation knob 205 is 
moved from the operational position shown in FIG. 14 ' 

20 toward the retracted position shown in FIG. 1 3, the hex- 
agon shaft portion 233b becomes free from restriction 
by the front half 206c on one side and subsequently on 
the other side at different timings, so that the operation 
knob 205 can be smoothly returned to the retracted 

25 position. 

As described above, with the blade mounting 
device 21 1 of this embodiment, the operation knob 205 
is moved from the retracted position to the operational 
position in the forward direction, and the Wade can be 

30 fixed and released by rotating the operation knob 205 in 
the operational position. When the operator rotates the 
operation knob 205 with the operation knob 205 
grasped with his hand, a downward pressing force may 
be applied to the operation knob 205. However, with this 

35 embodiment, the lower side of the operation knob 205 is 
supported by the support member 2 1 0. so that the oper- 
ation knob 205 may not be moved downwardly even if it 
has received the downward pressing force. Therefore, 
the rotational connection between the operation knob 

40 205 and the actuation rod 231 may not be loosen even 
if the downwardly pressing force has been applied to the 
operation knob 205. In a conventional blade mounting 
device having a clutch mechanism which is operated to 
connect and disconnect when an operation knob is 

45 positioned at a lower position and at an upper position, 
respectively, the operation knob may be accidentally 
lowered to disconnect the clutch when the operation 
knob has been grasped by the operator for rotation of 
the same. 

so Thus, with this embodiment, the rotational torque 
applied to the operation knob 205 is reliably transmitted 
to the actuation rod 231 without interruption, so that the 
blade can be reliably fixed in position. In addition, since 
the rotational operation can be performed without taking 

55 care of possible interruption of transmission, the opera- 
bility of the operation knob 205 is improved. 

While the invention has been described with refer- 
ence to preferred embodiments thereof, it is to be 
understood that modifications or variations may be eas- 
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ily made without departing from the spirit of this inven- 
tion which is defined by the appended claims. 

Claims 

1 . A blade mounting device for mounting a blade on a 
drive shaft of a cutting tool which is moved in a pre- 
determined motion for a cutting operation, compris- 
ing: 

an operation knob mounted on a body of the 
cutting tool and adapted to be rotated by an opera- 
tor; 

an actuation rod mounted on the drive shaft, 
said actuation rod being movable with the drive 
shaft and being rotatable relative to the drive shaft; 

holder means mounted on the drive shaft for 
holding and releasing the blade in response to the 
rotation of said actuation rod relative to the drive 
shaft; 

a connection member rotatable with said 
operation knob and disposed on the same axis as 

said actuation rod; and 

connecting means for connecting said con- 
nect ion member and said actuation rod to each 
other, so that said connection member and said 
actuation rod are axially movable relative to each 
other and are rotatable together with each other; 

said connecting means including a shaft pro- 
vided on one of said connect ion member and said 
actuation rod and including an axial hole provided 
on the other for receiving said shaft. 

2. The blade mounting device as defined in claim 1 
wherein the outer peripheral configuration of said 
shaft and the inner peripheral configuration of said 
axial hole are non-circular and are identical with 
each other. 

3. The blade mounting device as defined in claim 2 
wherein the outer peripheral configuration of said 
shaft and the inner peripheral configuration of said 
axial hole are polygonal. 

4. The blade mounting device as defined in claim 1 
further including thread means disposed between 
said actuation rod and said drive shaft for moving 
said actuation rod in the axial direction relative to 
said drive shaft as said actuation rod is rotated, 
wherein said holder means is operable to fix and 
release the blade as said actuation rod is moved in 
the axial direction. 

5. The blade mounting device as defined in claim 4 
wherein said actuation rod has a cylindrical config- 
uration and is inserted into said drive shaft, wherein 
said actuation rod has an upper, end extending 
upwardly of said drive shaft, and wherein said con- 
nection means is disposed between said upper end 
of said actuation rod and said connection member. 



6. The blade mounting device as defined in claim 5 
wherein said upper end of said actuation rod 
includes said shaft of said connection means, 
wherein said connect ion member has a tubular 

5 configuration having said axial hole of said connec- 
tion means formed therein, and where in an upper 
portion of said drive shaft as well as said upper por- 
tion of said actuation rod having said shaft is insert- 
able into said axial hole of said connection member. 

10 

7. The blade mounting device as defined in claim 1 
wherein said operation knob is movable between 
an operational position for operation by an operator 
and a retracted position retracted into said body. 

is and wherein second connection means is provided 
for connecting said operation knob and said con- 
nection member, so that said connection member is 
rotatable with said operation knob irrespective of 
movement of said operation knob between said 

20 operational position and said retracted position. 

8. The blade mounting device as defined in claim 7 
wherein said second connection means includes a 
pin for vertically pivotally supporting said operation 

25 knob relative to said connection member. 

9. The blade mounting device as defined in claim 7 
wherein said operation knob is movable between 
said operational position and said retracted position 

30 in the vertical direction along the same axis as said 
actuation rod and said connect ion member, and 
wherein said second connection means connects 
said operational knob and said connect ion member 
to permit axial movement relative to each other. 

35 

10. The blade mounting device as defined in claim 9 
wherein said second connection means includes a 
second shaft provided on one of said operation 
knob and said connecting member and includes a 

40 second axial hole provided on the other for receiv- 
ing said second shaft, said second shaft having a 
non-circular outer peripheral configuration and said 
second axial hole having a non-circular inner 
peripheral configuration. 

45 

11. The blade mounting device as defined in claim 9 
wherein the outer peripheral configuration of said 
second shaft and the inner peripheral configuration 
of said second axial hole are identical with each 

so other. 

12. The blade mounting device as defined in claim 11 
wherein the outer peripheral configuration of said 
second shaft and the inner peripheral configuration 

55 of said second axial hole are polygonal. 

13. The blade mounting device as defined in claim 1 
wherein said operation knob is movable between 
an operational position for operation by an operator 
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and a retracted position retracted into said boy, and 
wherein clutch means is provided between said 
operation knob and said connection member, said 
clutch means being operable to connect said oper- 
ation knob and said connection member so as to 5 
permit transmission of rotation of said operation 
knob to said connection member when said opera- 
tion knob is in said operational position, and said 
clutch means being operable to disconnect said 
operation knob and said connection member so as 10 
to prevent transmission of rotation of said operation 
knob to said connection member when said opera- 
tion knob is in said retracted position. 

14. The blade mounting device as defined in claim 1 is 
wherein said operation knob is mounted in a recess 
formed in a grip portion of said body, said grip por- 
tion being adapted to be grasped by an operator 
with his hand, and wherein said operational knob is 
movable between a retracted position and an oper- 20 
ational position, said operational knob in said 
retracted position being substantially entirely posi- 
tioned within said recess, and at least a part of said 
operational knob in said operational position 
extending outwardly from said recess, so that said 25 
operational knob can be grasped by the operator 
independently of said grip portion. 

15. The blade mounting device as defined in claim 14 
wherein said operation knob is vertically pivotally 30 
mounted in said recess, and wherein said operation 
knob is pivoted from said retracted position to said 
operational position by an angle of about 90° 

16. The blade mounting device as defined in claim 15 35 
where in a pushing member is mounted in said 
recess and is adapted to be pushed by the operator 

for pivoting said operational knob from said 
retracted position to said operational position. 

40 

17. The Wade mounting device as defined in claim 16 
wherein said pushing member is pivotable between 
a first position adjacent the open top of said recess 
and a second position adjacent the bottom of said 
recess, wherein said operation knob in said 45 
retracted position is engaged in its pivotal direction 

by said pushing member as said pushing member 
is moved from said first position toward said second 
position, and wherein said operational knob is 
moved to said operational position when said push- 50 
ing member reaches said second position. 

18. The blade mounting device as defined in claim 15 
wherein said operaition knob in said retracted posi- 
tion fictionally contact an inner wall of said recess. 55 

19. The blade mounting device as defined in claim 14 
where in said operation knob moves between said 
operational position and said retracted position 



along the same axis as said connection member 
and said actuation rod. 

20. The blade mounting device as defined in claim 1 
wherein said operation knob is movable in a direc- 
tion substantially perpendicular to the axis of said 
connection member and said actuation rod 
between an operational position for operation by an 
operator with his hand and a retracted position 
retracted in said body. 

21. The blade mounting device as defined in claim 20 
wherein said operation knob in said retracted posi- 
tion is positioned within a recess formed in said 
body, said operation knob has an outer surface 
smoothly connected to an outer surface of said 
body when said operation knob is in said retracted 
position, and wherein a part of said operation knob 
extends horizontally from said body when sad 
operation knob is in said retracted position. 

22. The blade mounting device as defined in claim 10 
wherein clutch means is provided between said 
operatin knob and said connection member, said 
clutch means being operable to connect said oper- 
ation knob and said connection member so as to 
permit transmission of rotation of said operation 
knob to said connection member when said opera- 
tion knob is in said operational position, and said 
clutch means being operable to disconnect said 
operation knob and said connect ion member so as 
to prevent transmission of rotation of said operation 
knob to said connection member when said opera- 
tion knob is in said retracted position. 

23. The blade mounting device as defined in claim 22 
wherein said clutch menas includes an opening 
formed in the lower portion of said operation knob 
and includes a protrusion provided on an upper por- 
tion of said connection member, said opening 
extending along the moving direction of said opera- 
tion knob between said operational position and 
said retracted position, and said opening including 
a first part and a second part for receiving said pro- 
trusion when said operation knob is in said reta- 
racted position and said operational position, 
respectively, said protrusion being rotatably fitted in 
said first part while being in engagement with said 
second part for rotation with said operation knob. 

24. The blade mouting device as define in claim 23 
wherein said opening has a substantially linear con- 
figuration, and wherein said protrusion is poligon in 
configuration and has a circumscribed circule and 
an inscribed circle having a diameter smaller than 
the width of the first part of said opening and a 
diameter substantially equal to the width of said 
second part, respectively. 
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25. The blade mounting device as defined in claim 24 
wherein said opening has a transient part between 
said first part and said second part, said transient 
having a first oblique edge and a second oblique 
edge confronting each other and connected to cor- 5 
responding side edges of said first part and said 
second part, each of said first oblique edge and 
said second oblique edge being inclined inwardly 
from corresponding side edge of said first part 
toward corresponding side edge of said second 10 
part, and said first oblique edge and said second 
oblique edge being displaced from each other in the 
longitudinal direction of said opening. 

26. The blade mounting device as defined in claim 21 15 
wherein said operation knob has an abutting sur- 
face formed on one end on the side of said 
retracted position and cofronting a part of an inner 
wall of said recess, so that said operation knob in 
said retracted position is prevented from rotation 20 
through abutment of said abutting surface on said 
part of said inner wall. 

27. The blade mounting device as defined in claim 26 
and further including a detent mechanism for hold- 2s 
ing said operation knob in said retracted position. 
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